Reduced early and late phase insulin response to glucose in isolated spiny mouse (Acomys cahirinus) islets: a defective link between glycolysis and adenylate cyclase.
The spiny mouse (Acomys cahirinus) exhibits low insulin responsiveness to glucose with a nearly absent early phase release. The alternative fuel-secretagogue glyceraldehyde (10 mmol/l) produced a maximal early insulin response in rat islets but failed to affect early response in Acomys; however, it potentiated the late insulin response in both species alike. Glucagon (1.5 mumol/l) potentiated the early insulin response to intermediate (8.3 mmol/l) glucose in rat and Acomys islets by two- and four-fold, respectively. Glucose doubled cyclic AMP levels in rat islets but no significant response was noted in Acomys islets. Isobutylmethylxanthine (0.1 mmol/l) and forskolin (25 mumol/l) caused a significant rise in islet cyclic AMP levels in both types of islets; however, neither agent restored the glucose stimulation of cyclic AMP in spiny mouse islets. Forskolin and isobutylmethylxanthine potentiated early and late phase insulin release in both species; however, neither augmented the early response in the Acomys to the degree observed in rat islets. Thus: (1) A deficient link exists in Acomys between glycolysis and subsequent signals. (2) These islets contain a glucose-insensitive adenylate cyclase. (3) The early insulin response may be potentiated by direct activation of adenylate cyclase. (4) The glucose effects on early and late phase insulin release are probably mediated by distinct pathways. (5) In the spiny mouse the signals mediating the early response are deranged to a greater extent than those activating the late phase insulin release.